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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an analog orthogonal modulator 
which can automatically compensate an orthogonal modulation error caused 
by trouble of a circuit. 

SOLUTION: An analog orthogonal modulating circuit is provided with a 
digital local demodulator, a modulated signal before modulation and a 
demodulated signal are compared with each other to detect a DC offset, an 
orthogonal modulation error, etc., and an orthogonal correcting circuit 
provided in front of an orthogonal modulator applies a correction signal to 
automatically correct the orthogonal modulation error. An analo.g orthogonal 
modulator can be actualized which does not generate the orthogonal 
modulation error due to incompletion of an analog circuit. A high-speed D/A 
converter is not necessary and orthogonal modulation is enabled so that 
frequency conversion can be omitted and the number of annexed analog 
circuits can greatly be reduced. 
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nm l tzmm. s u - * <a * m &m mw-^-r % wntm® 
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Mmm.5c&mmw<DmttmTmiz. mz?<< 
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D/A^g§. 22ttffi«aiS7^;i/^ (LPF) , 23t26H3 

(BPF) . 29«®^ig1®ig (HPA) , 152Htti^SSjg?gft 

[0 0 0 5] H2K*JV»X, A^JEHfll^A^SSHflS 
l*^UT5 i ^v J ^;H[^iWS20{c4-^.&n-S. "r-i 

^IMLfz'&. V/m&m2Uzi*Z.2>o D/A^gg21H» B 

PI«#*75-P^«^{C^tftL. LPF22{C-^^.-S„ LPF22 
Til A^J Lfc fa^S»Tjgb^$r|^*U, 5^1f23 
fc-^-A^o r^yJ'J^I'CIt ^iiJSM?S«^©^^ 
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[0006] $rs»*s»24TSis 1 m^mmn m& 

&f L0 ,) *5!*b5+iJ-23lC^-^-5^<tlC«tl9. 5* 
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ittt (b) (CioTiSU fiffiWMIUftOftffiflmc 

«• (i) tw.&mm&ft (q) > *5ct^i^g§tcA^T^ 
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^m^fflST/p-tvy- (dsp) smut, famtc*^ 
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[0 0 2 0] 

i%w<D^n<D&m] kit. 0i^^T*iio-* 
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7 4)V9 (BPF) . 12ttflCttl;&#£S4§. 15«4»« 
g§. 16ttttffift89lBn& (PLL) . 17ttVD^^, 101H 
?t/4->7 hQPSKm^EMlPJSS. 102tl03«;i/- hP- 

M77-fM (rof) , mtemzmmmiEmb* 105 
«»^M^miHi^. io6«^^ ^^;n8«aw». isi 

\Z\Jl^mmn<DX+l1t& : ?. 152' «RFtii73m^©m73 
SIHP, 1«D/A^gg2t3, LPF4t5, 5^-y-6t7. 90° 

3tmm. 100l±7t/4->7 hQPSKffi^SBMIelgSlOK rofl 
02il03, jt32^a«iElHlSSl04. ifi^BIStttUlBlKlO 

MSIpJK106T?*-5. 

[0 0 2 1] HlKfi^T, A7j^iafl^A73ffl^l5 
l<&^bT7r/4i>7 hQPSK«#^BB@IeISSlOnc#Ae.tl 
-So ATj^Hfl^tt, 7T/4->7 FQPSK«^BEBIhFK10 
1ICJ;oT> tt/4->7 hQPSK^Sim^ (Hffi«#(i)iia 
32ft^(q) oaSWT*$n^» 2 ^7n^®£D^R± 
©<I^<f)=ni7t/4 (m=0~7) T:*3ft-5 8 {@©m^, 
H6(a)#i) ir^^tl. Blfi«*ttrofl02fc, ifiX 
ft^ttrofl03(C^-^.6nT-en^ r tlK^^$n'5. 

^^^tifciRiffi^itiaxft^Qti, tti?nw.3*m 

[0 0 2 2] it3g^«iE(pIgSl04<Dtti73©5^|Blfflm 

T^-p^ia^siSiiwD/A^^ic^-^e., a: 

Xft^tt. T^-P^lt^ll^g§lCDD/A^«|gg3{C^-A^ 
tl. T^-P^ii«^»C^$n-5o ^{C^CD7^-Py 
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xha ^ <d m tam-st «lpf4 \z**z. e. nwi&Wk tc «t 

J: »f L fi£ » * S tl 5 ^ It 7 1 # ^. n S . 
[0 0 2 3] ^^««§10«. «&gcf IF «fi3SJ)8jiS£ 

-5. 90° ^fflgg8«5^6iC5+-9-7tCJ|-Afeit32JlSjil 

^-*.£„ ^tltCtoT, 5+iJ"6t = ^-y-7iCJ:oTT^- 

;£bTfi3^P#&£n5o ffl^io^gf9offi^w^ii 

[0 0 2 4] =tj iS?)lsmffi&ft ?fc£>lC, x-f 

^g&ttns§§ 1 06 ic bmtz mm mfm © ji 

m^mmmnx^^n^m^itmn mmm s ) iz*. 
ot, ^^)vm^mmm^iooii4^mm5iz^rn^ 
n#*.e>n<3. ) ^^Jiggio^^L^^&is 

[0 0 2 5] $.?4ftm&lSX\t. A^bfe^^kft^ 
^MLT, PLL16{C^^.^„ PLL16«tli^ (mfom iF 
+ f s /4) «5^+H4lC=kO, J8^ffl^f IF <tS^-b. L 
PF13(Cj;oTffiV^«^^^f s /4SramL. PLL16 

©?g 2 ©A^ag teflon, ^•5tTt#e.n^^f IF 
+ f s /4©{i*t$\ =^-y-i9-ewBPFii^e,»a-r-5^iB 

Scff^tg-g-U LPF18tC#AS. LPF18T1ii£V^CDjg 
ffi&/£#f s /4£^fflbVD^&|g§I7J;:-5->L. A/D^&g§17 

x^^ ^^^mmz^vx. m^m.mm\mz^^ 

i= (l+d g /2) cos (*-d<i>/'2) 
q= (l-d g /2) sin (<f>+d<i>/2) 
(fib, K=l-d g /2. <t>' =<t> 

[0 0 3 0] j£(2)teMm&iEMit (K=l) U effllSl 
i= (l+d g ) cos4>=b • I 
q=sin<f>+d(J>cos<J>=Q+a • I ({§.b 

U - ? a « 0 T'ffiH^t; itb « ($ « 1 IC ifi U&T* * -5 „ 
[0 0 3 1] SC(3)Oia32^M%* ; &5 ; >iKCj;-5T^-P 

ta0JT£$tf£0©— #JT&-2>» 168«i:169«^Mft^I 



[0 0 2 6] ^l^bT#6tl-SlRlffi«|lim*iilS^ 

BXffi^ll±Tltt{cbTit3^11^M£&UiU tfctilb 
fe^^^tX-?nia3S^tt]ElHl8Sl04{C^-^T. 7-}~ 

[0027] 01 (D^mmxit. mw&mmot&T* 
w jm&'&mmxffif&isx^zox, mmssmxizw. 

m lasnst \*±x 7 ± a y nfe&mmm i xk £ 
L&fcoiMtci^Tts. miomMmizis^ 
x. m&'&mmo&<DAf}m^e>m~M$imwi8. : &f ! /4iz 

m&&$£t&lsX^Z><D\t. Z\<D^^( i?a>)im3*ig.mm<D 

mfS.*ffimitTz>rzt?>x$>z>. 
[0028] *?£BMv>m3c$zmm&it, n-ui/m.^ 
mmiz±o%$iTz>mm*:mMZi£zfiffimTzfztb. ^ 

^m) d g< x.tfm.3c&mmm mm&tftmmcD&mt 

U-*a (|Blfflm^I^it3cm^Q[cSA-r^>#J-&) . s 
H^ttfcb (^Hff^WlSltgfi^liSJt) (C^bT*5 

I = cos<f>. Q=sin<J> 

(fib. <f>=m7r/4. ra«, m=0~7C9S&) 

[0029] m.^mm<Dm^m^\t.m.^mm^ & 
^ i>5>)vm\z£.f&irz><Dx. mzmmmtji 

tm^m^(\\rA^.(2)x^n^o 

(l+d g ) cos*' 
=Ksin (<i>' +d*) 
-d<f>/2 ) 

iC(2) 

W (<*> = <*>' ) *^ti^ ^(3)-r*$n-5. 



b=l+d g » a=d<*> ). S;(3) 

71<hl75«|S|fflft^©ilSft^->'-tr-y hdi©A*«^, 172 
il76tia32fi^-©jfi^7-fey r-dqWA^JJg^, 177ti 
coso) c tA^S^. 178«sinw c tA^J^. 50«ii3cm 

««SC50CDa-^S§. 57t59«T^-P^ii32Silg§56© 
a-tt^gg. 512i:513«7'^-P^it32^ii560S*-y-. 
52 1 54 1 55«il:3?^MJt«gC50©Jn^g§. 58 1 5 1 0 £ 5 1 1 
«7^"P^ifi3c^iS§§56«>ilD»gi. 514teT^P^ia3£ 
^§g560m^Snp:§§T$)l>, fib> w c = 2n:f c T. f c 
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[0032] Y-rai/m^mmmts.^sn, snt 

«^S0flLgg514S.O:cosw c tA^^177«hsinw c tA*a 
^178<hT«fiK$tl^^ m&(D®®-Cte!El&<Dm«Wi; 

*57~59, 173~176, 510, 51 IT* IT^5. 
[0 0 3 3] i!:(3)$fflT. gUffim* (I, Q) t 

amvLmm* (i, q) tt. w.3:&mmmz3kmTz>®. 

b=i/L a= (q-Q) /I 5* (4) 

ltSit^7-fe-yh (di, dq) tt^gP^Hm^ (i, 

ttiLtznmi&ft (a, i/b ( di, dq) &nwTmmmf%& 

£j£U H5CDie^Xfl«56<offi(c»(t^ift^KS«4t 
gB50{C<tD^i«Bfi«^I, QlC*&«£fToT^'E>. 

[0034] ±iE©at2gKM<*ffiii«i(if^*ii& 

Sttffi*ff'5. 5*<f S^WKlftTtt. fcMfcm&ft ofz 

mm&iB y * >v & & m z> m e> &j£t $> z> tz * . 

WB'Jj&«iE*K:»«LfcV>. for, ii^tf>£t{§&J££: 

[0 0 3 5] &t;:0 1 (D^gP«iiggl06CD— HJSWC^ 
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©-^J£#J£I&BJ!T3£&©0T&<5. 0 3(a)«JlgB 

mmm<Dffif$,$:7jk-r-7'n -y&m. 03 ao • ax 

IB. ItMtfSK f e (lK»ttMttR Cf c =f s /4) . 63(1 
**C0Sa> c U Jt3q.#sina> c t£*U 03(c)Ht 

30«A/DX&3§> SlttAflSBSgg. 32<h33« 
34t35«LPF, 36«90° ^ffi§§. 154«m^-CDA 
155tt8W^JI|»«f s ©AaSIH\ 156i:160« 

mmmmmmvmjjtQ?. i57£i6ittfkn&$flHtq0 

tiiJji®?, 37tt»W-*»» 38t39tt«#X-f y^ 1 , 158 
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#A6n*»a»H««cf c =fs/4oawA*«^*. a/ 

[0 0 3 7] *fcglJtC, JS**fi»31T*l«Lfcia3SaR 
MSSfl#sino) c t (co c =27rfc) # = *1t33<i:90 o 
S§36t(C#A?»n. 90° »*»36Ttt3*-!«2K:S*1f- 

(|S)ffiS8^llScfi^-) cosa) c t£#A£. 

[0 0 3 8] 5+-y-32T'«, TAVttMKXsfzfflSkKh 

m^r t mfttofimm^cos w c 1 1 &mm i> . " lpf34 \z-5- 

A, LPF34KJ:»JjSil«ric»*»*Lxra«e^*ffi* 
Sa?156*^LTffi*-r-5. 5*-tf-33Tti. x 

W V s * JWb L fc&PI A # <h iaSJiftMSt fi^fs i n w c t 
<h£flt«U LPF351C-5-*.. LPF35tC«t 0 HM«tf£a-£Bfc 
*bT|B)ffi«^*m^^l57$^LTti5*-r-S<, C*l 

[0 0 3 9] :^T, |Wlffl*ct^ifi32])gji»m^t>^* 
flSJS&&fsT£#lT:$ftT<A£©T, t=n/f s (n=0, 
1, 2, 3, ) tt5i, 0 3(b)©S3tL. HJfLX^ 

coso> c t=cos (n7t/2) =1, 0, -1. 0, 

sino> c t = sin (n7c/2) =0, 1, 0, -1, 

<hfcS. 03(b)«. EP^, f c =f s /4<tlS:^LTt3< 

"1" . "0" . "-1" ©»ttgC*«J#^^6»jgbH 

[0040] 0 3 (c) \z"f4 *J?)V®m&a>g c &ttotsm 
i o^-r. mmmmmm&AJjmmzxtivii 

^158*^^fc«» "-1" Sr»tt, m^Wffitt^Sfe 
T*. Sfc, AAjB7159»&»fi[K "0" ^#A^>. 9) 
#7.-f -y^38t39«4A^©X-Y^^X. A^Sg^fdf* 

(o~3) «0 3 (b)<Dm*itmm<Do~2iz*im 

[0 0 4 1] 0 3©HSS^Jt'J;(3, iS^SOfl^L^ 

aj*m-«» a. q) t. ^aeap^m^fs^ (i, q) ©p^ 
tctt. T^-Dymss^jfAsnT^-sfc*. xitf 

*Sf«a*ffiiaBio5TrJttHi"rafcj&KJ4. ^neroft 

[0 0 4 2] 04tt, *^BJO^gB«PSl06C9fiiffi|l| 
»IIhIK©— HJ6fi»l©«J*^-r^ , D-y^0T*-5. 162 



#$12 001-339452 



<£*B*HEleJ8&, 41, 43, 44, 45, 411, 413te8Btl?gg, 
42, 46, 49, 412tJjD*gg. 47«HftKStR0M. 48tt«}f 
I/VX?, 410»ffiffilSttUlBllft. l64te{£*B«IE&©« 
i^|B|fflm^i»m^^. 165te{iffiJiIE&©«DiilX« 

i = i' cos 9 — q' sin£>, q=i' 

(i, q) teftffiM&tfJlHl^lOtC&UT. 

(i, q) ttt$i?z>z£T\ &mwk&6 etmm^ 
[0044] &mm&m®mimmtt&mu, 4i3t 

<5 0 =sin<5 0 =sin (0 T -0„) 
=sin © T cos 0 R — cos 0 T sin0 R 

-Qi-Iq 5* (7) 

£H-»-T3o 5£(7)T*0 T «iiffi{i*fC9#:ffift (tan(9 T = 
Q/I) . 0 R ttAffittfllflre<Z>ttttA (tan0 R =q/i) T' 
**. *lH3n;fcfM8«Se« 0tt, JPJHl49 4:jl«^J» 
**48#Sfc*JRJ|«T«#LTteffil£0i:ft»), -tl 
£=AW&ROM47Tcos0 <i:sin0 tc£&L. {4ffi«iElHl 
K401CA^J-r-5o 
[0 0 4 5] 04©fi[ffi|^«3|pI8&HfiiaSM6 

4BKLTV>*. &*B^S<5 0ttOKiRj|trs«fc:»fFr 
-5, 04©fiffi|BI^[agS-C«^iS3§co^g|5aiSgg{C3iffl 

a#Otl[H»ott«lRl»llHFIS©J:5Jc. MttftttftM? 
«£>Btfftfr>. £fz&ftm'bT±titf®&<Dmmiz£? 

[0 0 4 6] Bl ©*Jfi«fc:fett*m£«IS»:iEig»10 
40— HSfi0fJ*B9j2!iCDS 5 ®1gfiE0tC«t oTUJBj-rs., 
d&XMB56l£KK:M91L-fcJ:3lC. SUcDT^-D^il 
SESEIWBStTOHbU »Mftlt£XflS&, 

»±-r* miss* Lot t>©-c**. 

ati^;(3)(C^-r i3C. RffiflH»I «t|ft3a!A4»QicB 
At*«^*^l/T^4©T. #tt*«57K:J;-3THI 
*fc*Ht. ^Offi^fita- I^Ja©g§58TQm^{CjU]x 
-So SM^bJtb»Rffifi# I ©Ififft^*t©T, 
»»»»59K:J:oTim#Jc:».t<5 (=b • I) . Mffi.* 
7ty hdi«tdq«^tl^-*tl|W|fflffl^Ii:iS3Sm^Q©it§!t 

[0 0 4 7] 7^oyfi££il»56T?36£L-fc£ft&© 

5o-c*t«*n*. «a-r*«s*Hi*ak:<to*aisn 



^qOfflTjSg^Tfc*. 
[0 0 4 3] H4Ki..T. ftfflliiIEiW©«IISm^ 
U' , q' ) *A*Sfrfl62tl63*^L,T(fc**Bfl|[a» 
40tC#*, ^ffl»mifiIK40T«&4aM6>Sr1iIETS„ ffi 
ffi*iElHl»40tt».tJWB41, 43, 44, 46fc, ft]JM§42. 

46^e«j^$n, 

sin0 +q' cos 0 it (6) 

169*^L-T#*6n**«Wim#OItS!fi#Qj.»6« 

JtbttiSift (l/b) *#«&Ti£»l/bCDA:*jSSBM7<)£^ 

»WT*Mrr*. 3tizw.ffi*y-t-y hditdq«, -tn^e 

n, A*SfiKfl71tA*j|iHS t 172*^L-TJPlHg54i55K 
-e-tven-^AiotU JnSii54t55{Cct 0|3|ffi«#I<l:* 

3e«^Qt^ n t ic«t o hurts*. 

[0 0 4 8] H6fc#»g.fc£*iag*WS©fc»:*-:7 
t7h (di, dq) ©^mi:a«»-||Ji^J$:^To E6 

a6©0T?<S&3 o m 6 (b) ttttftHK®— HffMOfllAe 
^D7?0T»5. i6(b)Ci5V^T, 180«Hffi(f 
^iOA*SB^. 181ttE3S«^q<DA#SS^. 182te^SH 
SfiOAAJSf. 60ttjtSK^"7-fe^ MfeaisIJS, 61tt 

fc&mmy j )\>? (lpf) . 62ttio*§§. 63«a®i^>? 

X^, 183«jt8S*7-fe-y h (di, dq) OUJ^JH^r* 

So 

[0 0 4 9] $-T06 (a)CD|Slffim^(i)<hil3cm^(q) 

S«*WpMBiS[3SEflr4»(i), (q)l*-h©m4t£ft-3T£:h. 
-5. 06 (a)©09T«7t/4->7 hQPSK^Si^SCom^ 
^iTt^Ot, (i), (q)iOl^$«pi0tt5R± 
©ffiWl<J>=iiijr/4 (m=0~7) ©,&£ft5. 

[0050] Ma!Lfcj;3{c. ^Hgiffl^fl^WUl— h 

lZ&\,*Tm^&&&<Df$m\ZiZe>~2\,*it&iil3ir>Tmtl 
A^33nS5 ; -^tt««7>yA75:m^T*^„ 

t. «at»i»nmsiBTJi«ii«^twfl:UTt». 

ft*ff to«:ttnfi& 6 i*v>. fuT. IRWISOfjIK 
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[0 0 5 1] &lzm6 (b)£ffl^T, &m*y-tv bm 
(06 (a)T"«8f@) Ol^5?X3T0~r7*«^ (0*L 

frtttoiium'** s^fc*^-tc«, ^nzvw-tzm&m 

mbTLPF61(C^-^.^t|Hl»tlr, -^-neo^-^CDAo 
m&\Z&Mfofc&WlZ$>2>m^&&tttLT. tttfcZ 

m£wm^%£mm\z^tit><DUi;x?e>m&Pv^ 
■fey M<WHim»6or*m*nfcia«[*7-fe!y h«tt» lp 

[0 0 5 2] JP»§§62©m73m^«. ttj7jSSHfl83£# 

®U^X^63»m73m^tta]»fB62©fi!l7j«A77SS J ?-^ 

HSfi££nfc3&mg§fr<fcoT. LPF61j5>S 5 nfcffi^ 

(di, dq) tt. 0 5 ©Ifi£l^1iMSB50(C^- It 
X«S*l««50T*l«««ffft:ten*. »««[««il[«£*7 
•fey hO*IR®«£Jp0|tLTtr>< t, ^ffi^n-Sitoit^- 
y-tyb (di, dq) ROC, LPF61®m^ttO(CiR^-r-5 Jc 
X-i/2= ( 1+e ) -1/2=1- (1/2) e + 



[0053] m6<z>nmmizj:K). mm.*y-t-y h&m 
m-r2>fzit><D!ftmt£&mm^&m^-riz. ^mm^mn 

ftf^Wfi^lC^oTitSit^-fey bmtotfasmtft. 

[0 0 5 4] MMiLfcJ:-5tc, it££18RM£jS;(3) tc 
cfcoTfffitirStCli. ©&&3igg©tfJ7jm#i<hq©i8*S 
IE*fl:SfT'5&fi*«**. SHiEftfctt. PMBJ«$M£ 
lt3c^qOg*?nCD¥77«T'f5|ffifig»i <hit32j£#q£ 

[0 0 5 5] -^^T0 7{C^-rj;3(C. JP#i*^CDj; 

-C**. 184tt|^+B«^iCDA73^, 185«il:32m^qCO 
ATjag^. 186te£& "0.5" ATJSS^. 187tt^ "1. 
5" A#i(hf, 70. 71. 73. 76. 77li#ttJM§. 72i:74 

*^70tC2a (2^)C5A^SiC i o-r^>) ic«ggsn. 

*»t3*St»76K:««*tia. SfcA7jSa^l85t)*#gg7 
UC2« (20CDA#3§tC 1 OTO) KlftlJtSn, 5&^* 
3¥«77Kl»tt$n*. 3M*»70©lti7jjHfc*JMg71©ttJ 

*«ta-tn*nipj|c»72te»ttan. tran#§726Dm;« 

tt*JM§73fc8HSfc£n*. A774S^186tt*SLgg73tCS 
i^$n. A73ST187«tt]ff§§740+ (7"7X) ATjSS 
KftttSnS. **»73©W7j*H:illlJ|£S74©- (V-f 

#JBTl88C«tta?n. *©Sff77CD{ti73Sffl«{±}73^189 

[0 0 5 6] 0 7 ©Slli£0iJTr«. jE&ttflftCDftffittMgg 

Slll^. x*iltCjfiV»MT, x = l+e (e«l) 
ttai-f*. :©tt. xcosp^co^tt. ^:©SC(8) 

)e 2 +- = l-0.5e i£(8) 



e=x-l*^(8)(Cf^A-r-5i:. &CD5t(9) t&S. 

x-i/ 2i = 1 _o.5 (x-1) =1.5-0.5x SCO) 

BP'S, «talfciat»»tt©5p*«oa»»tt. 5£(9)tC«fc 

[0 0 5 7] H 7 ©»f*J|CS70, 71i:ttlS3g72tCj;oT 

3Eafba(fo»aBfi[Hamj*«#itqfl!)SiBoa*ft** 

d6. ^ntC»tt»:§g73-t?0.5*»tt. inp:§§74{Cj;oT 



l.B*5i»t«fc. iC(9)fcJ:0JBara[»I«HJ*m^i 
(Dmm^T-^ itJl— h a— )V*7 y << )V5> CD&Bfo&V) 

tz&mm&wjTz. tz\x\ gmfao&.&ommT-* 

Sr¥^ftleIgS75T¥^b. »ttSE§g76t77{Cj;c.T^g|5 
«W»di*«#itqOlB1Hc*i|CL/Tig«iEaft*ff 
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[0 0 5 8] m8\Z&-?T*f£W<D\6.$cMffimmffim<D 



MA+J3S7. 196te«&NA:*j38^ 197te£» " - 1" A 

+j3Sst% i98««^c "i" mmsttgrnteiii® 
8S. si tmtm&mm&tiimmoftoyham.®. 88, 89, 

810, 813«Jnffg|, 83, 84, 85teitt3^g&aj|Hjg&80rt 

x-' = l/ (c + e) =c-i/ (1+ (e/c) ) 
*=?<:-' (1- (e/c) ) =2/c-x/c2 



WgK+SSi. 86t87«¥^blHlK, 811<b812te»iSW>- 
X*. 199«Si(Stt©ffiicT-&^)^S:l/b©m^^. 20 

[0059] m.&&mmm a tmmmttt 

i ici-swo^^^t^-s. s 6 (a) (D&m&m^& 

Z>. ffiSc©^c(tifit^x=c+e (e«c) <Di£&£5$; 

momntmmiz&sbzii. &3:(w lux. 



•sSUO) 



[0 0 6 0] ^p#^m=0, 4©P#tCttI*t±i > ; 

ttI#±2i/2/2=±0.707<h&£tf)T% igUcl/Hiia 9 
tc^-TJ^tc&S. 0 9«^S^m«i:a6SS:l/IOM» 

1/I=N (M-l) 55(11) 

flu m=2, 6»p$«m-^tgT*s®T, mtc&mm 
m<D^tmtmof^. mu)frt>ftfrz>&5iz. 

[0 0 6 1] M8\Z^X, &.m/l<D3t&CDfcib\Z. 
A +J SSHF 1 94 * ^ L- T^P#^m £ fiS^M&UJ 08880 iZ 

\t>m^m*ft\sx^mm'mftm^ i £uS3^ 

S«imiHl8S80CDjJD»|g81C9- (VT^-X) A+jSffiiC-^A. 
*. »^g§8lcDm^fg^«»tt»3|83^^-^e,tl, Jag 
g§81<h»tt©g§83(CcfcO. I©i£&l/I£H-|rr£o « 
^MtNtt0 9T^«bfe^T$.O, «&MttA+J*SHM 
952r^LTJn^#g81(D+ (7^7.) Xti^\Z^7L <btl. 
^N«A^«T196^^LT#tt^g§83(C^en-5. 
m=2, 6©P#«iSft^H-ff«fTt)^U. 8B+ffg§83CDH-«[ 

bp mm. i / 1 tt#g§84 1 85 tc ^n^-*n# a s 

[0 0 6 2] ia^'J-^a©^©^*^. %zm 

WifiX«^Q^A^T192$:^LTitS^M^miHlgS80 

©jm»Ss82cD- (v<^-7.) A+jasi;:#*> w.mm5zm 

^q* A^J^l 93$r^ LTiS3e^^ttil£liiS80©Jl0^g§ 
82©+ (^7X) A+jagiC^xS. 3Dn«LS§82Tth«LLfc 
q-Q£ v ft^ffggSST'IOi^lScl/ItS^LTa^'J- 

?a©w$&iiJfii£;fcg>. ¥^biiisS87tr^A&ti^>o 

[0 0 6 3] ¥^fclHl8g87T-te. ifi^'J -^a©¥^ffi 
£*#;&D^810©--;#©A#3S(C^;l-2>. fln#g§810© 

m+j«tB^^2oo*^LTm^$n-5i:*(c. a®u 
v'x^s^tc^A^.ti. a®^^x^8i2»m^«iop:2§ 
siowfts^wA^^tc-^A^ns., ^ntc«t^T. img: 

S§8 1 0 1 Mm U VTs *? 8 1 2 ^ £ & -5 &g2§Tit32 'J - ? a 
WfSSCffiSr^Sb-g),, *Jt)feit32U-^iffi»<iS«0 5Oil: 



[0 0 6 4] ;fctc, «H^bttb*M^T-5fc:*{C, A 
+J^190*^LT^«|Blfflm^iS»{t@gg84{C^ 

[0 0 6 5] ¥i^k@B&86-mJIffiafcifcb©¥i§ffi£ 
*J6, ai»^88©-^©A^ffi{C#^^„ iDffSg88©flfi 
^»A^^iC«A^^197S^bT^ tf^-Z. 

<E>n£„ ^tc. ia»i§88CDm+jfiib-i«jn#3§89©— * 

<DAJ11&\Z5-Kt>n, *0*§§89©ffi+j«^t±, Jn#gg81 

3«- C7<+-x) AMmen^t^i:, jlj^l/ 

^x^siitc-^-^en^o iasu->*x^8ii©tti+jm^« 
jnsg§88©^©A*seic^x.en^„ gp*>. mmmt 

itb«. tt^iR^L-^ffiTiilt^O. u©$JT'IJ 
SST^ftH. Z.<DTztt>. Jjnfft§88KJ:Db-l£;Jc#>. 

c n & ira w^89 1 a® v >j x ^ 8 1 1 a> ^ -s mgggT-« 

[0 0 6 6] lgi|S^itbO««ICt5ViT^^MttS 
H^titb©j£ffrT&£„ ^CT% S(10){CO^T)£^ 
fc^fe^ffll/iT, SDffglSlStCiOl^e.b-lW^fffiSSr 
§l^^-r«.^<t{Cj;0, JgiS^itbCD^^**?), jfi 

[0 0 6 7] 0 8 CDHJg^JTii, ^-f ^^JUa^ST 

z\ttf-ezz><DT\ ffifc&xmizffimt-egZo *^bj 
mffl-rz&^y *-?$:±t. %m-m<D 
m-emfiLVT^z> m4v>®.mmm. mG<r>m.m^y±. 

mmmizftzfrnm^&fttfijQfr-oTi,, 
t&LTM#> &®<»mftnmm\z**viz%z&&&i,T 

^Tz=r-9?t&VV7,5>\Z J e.v H/T*6. &mWift& 
[0 0 6 8] 1^±, HM^J©Ui^(i7r/4->7 hQPSK^P 
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[0 0 6 9] 

v»t, a mmz&mmm.e>&mtf-?^ -sot, *iie©& 

l«£#1!tfc1MMfrrs £ HtcSfc, tathSS 
«•«■€■©*>©*«. *r£«i£fc*©T. XHIMflKTPS© 

m<Dm&*m-r'7u y 9 0. 
[0 3] *&w<Dm&mm&<D-nMm&mw-$-zfz 
#>©0„ 

0«<^eifiK?r^-r y □ v 9 0. 
[05] *%Bjcr>ia3?^*is«^ffioiia^iKHj-r«. 

[06] *5fiW©a«B*7-fey h*l«©-*Jfi«*» 
BJ3-r-5fc*©0. 



[0 7 ] is«iEafl:iai6©-*ifi«o«ris**-r^D 

[0 8] *%m<Z>£££fl|g&®&ffi£4iMt<Z>--£tt 
#J©«tfi££*-r0. 

[09] sw##B£i»fti/a©H«©-*tffi«fcr> 

1 : IfiSS^IBSg. 2, 3 : D/A^&2§. 4, 5 : LPF. 
6, 7:5*-*. 8:90°^fflgg. 9 : m^JbOffSg. 
10 : ftttft&Jg. 11 : BPF. 12 : m*ltm^ftM 
gg. 13, 18: LPF. 14, 19:3*-tf\ 15 : 4#Jf 
gg, 16 : PLL, 17 : A/D^j&gg. 20 : 5V i?9)l\M3t 
^lEgg. 21 : D/A^&gg. 22 : LPF. 23, 26 : 5* 
+K 24, 27 : ^g&fgJIgg, 25, 28 : BPF, 29 : HP 
A, 30 : VD^&gg. 31 : JtgBfglggg. 32, 33 : 5 
34, 35 : LPF, 36 : 90° S&ffigg. 37 : 8Ht 
ffgg. 38, 39 : yT, 40 : &*aliIE0gg. 

41, 43, 44, 45:«4t»gg. 42, 46, 49 : jbugigg. 

47 : HftM&ROM. 48 : jgiffil/^X^. 50 : IttSc 
PM*f»gB. 51, 53, 57, 59 : 8B*»gg, 52, 54, 
55, 58 : itlggg. 56 : ^jt^figg. 60 : B 

ffi^yily b&mm&. 61: LPF.. 62 : Jn^gg. 6 
3:IIl/yX?. 70, 71, 73, 76, 77 : SBtffgg. 

72, 74 : tiu&m* 75 : sp^ftHWS, 80 : HL^mm 
&ffi0gS, 81, 82, 88, 89, 810, 813 : ingEgg. 8 
3, 84, 85 : SBtUgg, 86, 87 : ¥^088. 100 : 
V9)Vmmmmi&. 101 : k/A^7 hQPSKft^ 
.&EB08&. 102, 103 : rof. 104 : ifiSc^HWlEleJ 
88. 105 : fi^M&ffiSgS. 106 : S^JMMB 
«S8gg. 150 : A^SST. 151 : A^SS^. 152, 1 
52' : m^J^, 153, 154, 155 : A^aSTP. 156, 
157, 160, 161 : m^J^. 158, 159, 162, 163 : Xti 
SST. 164, 165 : ffi^SS^. 166~178 : A*;^. 

179 : (H^jSSKP.- 180, 181, 182 : A^Sft^. 18 
3 : ffl^Sg^, 184, 185, 186, 187 : AftSgT. 18 
8, 189 : ffl^SSB 1 . 190-198 : A^SST. 199, 20 
0:ffi*/$8?. 410 : &*BM&fti0B&. 411, 413: » 
ttSEgg, 412:inSLg§. 510, 511 : illSgg, 512, 
513:5*-t}-, 514:m^ira»S§, 811, 812 : ISU 
¥7,9. 
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[09] 
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